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(54) Linear actuator

(57) A groove (G) is provided to the rear of an inner
wall (S) of a cylinder (10). A locking ram (50) capable of
freely sliding in a radial direction and a cam rod (40) hav-
ing a profile changing with a transition from the rear to
the front from a small diameter part to a large diameter
part are provided at a piston (20). The inner end of the
locking ram (50) makes contact with the profile, and the

cam rod (40) is urged to the rear by the spring (60), so
that the cam rod (40) can be pushed to the front by a
push rod (70). The piston (20) can therefore be locked
with a simple structure, and it is possible to provide a
linear actuator (1) where locking can be released with a
straightforward operation even when a pressurized oil
source fails.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a linear actu-
ator capable of generating thrust in a direction from front
to back. In particular, the present invention relates to a
linear actuator characterized by a mechanism for lock-
ing motion of a piston.

BACKGROUND OF THE INVENTION

[0002] There is a desire to mechanically lock motion
of a piston after operation as a result of oil pressure in
the event of use as a linear actuator for a translation
cylinder etc.
In a typical structure, the piston is mechanically locked
at the time when the piston is in a prescribed position of
a stroke. When it is wished to release the lock, the lock
is released by introducing pressurized oil supplied to the
translation cylinder so that the piston is released.
[0003] However, with the above structure, it is not pos-
sible for locking to be released in the event that a pres-
surized oil supply is damaged so that oil pressure cannot
be supplied. There has therefore been a demand for a
linear actuator for which locking can be reliably released
even in the event of the pressurized oil supply becoming
damaged.
[0004] In order to resolve the aforementioned prob-
lems, the present invention sets out to provide a linear
actuator of a simple structure that is capable of locking
a piston and is capable of releasing locking with a simple
operation in the event that the pressurized oil source be-
comes damaged.

SUMMARY OF THE INVENTION

[0005] In the present invention, a linear actuator ca-
pable of generating thrust in a direction back and forth
comprises:

a cylinder having an overall cylindrical space with
an inner wall of a prescribed internal diameter D and
being provided with a groove having an internal di-
mension larger than the internal diameter D to the
rear of the inner wall, a piston, sealing a gap with
the inner wall, supported so as to be capable of free-
ly sliding back and forth, a cam rod, constituting an
axial body supported at the piston so as to be ca-
pable of freely sliding back and forth with a rear end
exposed at the rear of the piston, having a profile
changing at one location from a small diameter part
of diameter D1 to a large diameter part of a diameter
D2 larger than D1 in accordance with a transition
from the rear to the front, a locking ram constituting
a block supported at the piston in a manner freely
slidable in a radial direction, with an outer end of the
locking ram constituting an end on the outside in a

radial direction being capable of being projected out
from or pulled in to a line for a distance of D/2 from
the center of the piston so that an inner end of the
locking ram constituting an end on the inside in the
radial direction is capable of coming into contact
with the profile, a spring built-into the piston urging
the cam rod to the rear, a push rod, constituting an
axial body supported in a freely sliding manner in a
direction back and forth at the cylinder so that the
rear end is exposed at the rear part of the cylinder
and the front end is exposed at the rear part of the
overall cylindrical space.

While the piston moves to the rear part of the overall
cylindrical space, the inner end of the locking ram press-
es against the large diameter part so that the outer end
of the locking ram fits into the groove, and in this state,
the front end of the push rod is able to press the cam rod.
[0006] In the structure of the present invention de-
scribed above, an overall cylindrical space of the cylin-
der has an inner wall of a prescribed internal diameter
D, and a groove to the rear of the inner wall having an
internal dimension larger than the internal diameter D is
provided. A piston seals a gap with the inner wall and is
supported so as to be capable of freely sliding back and
forth. The rear end of the cam rod is exposed at the rear
of the piston and supported at the piston in such a man-
ner as to be freely slidable in a direction back and forth.
The cam rod has a profile changing at one location from
a small diameter part of diameter D1 to a large diameter
part of a diameter D2 larger than D1 in accordance with
a transition from the rear to the front. A locking ram con-
stituting a block supported at the piston in a manner free-
ly slidable in a radial direction is provided. An outer end
of the locking ram is capable of being projected out from
or pulled in to a line for a distance of D/2 from the center
of the piston, so that an inner end of the locking ram is
capable of coming into contact with the profile. A spring
built-into the piston urges the cam rod to the rear. A push
rod constitutes an axial body supported in a freely sliding
manner in a direction back and forth at the cylinder so
that the rear end is exposed at the rear part of the cyl-
inder and the front end is exposed at the rear part of the
overall cylindrical space. While the piston moves to the
rear part of the overall cylindrical space, the inner end
of the locking ram presses against the large diameter
part so that the outer end of the locking ram fits into the
groove, and in this state, the front end of the push rod
is able to press the cam rod. When the piston then
moves to the rear part of the overall cylindrical space so
as to be locked, when the rear part of the push rod is
then pushed, the push rod moves the cam rod to the
front, the inner end of the locking ram collides with the
small diameter part, the outer end of the locking ram
comes out from the groove so that the piston is able to
advance.
[0007] In the following, a description is given of sev-
eral embodiments of a linear actuator of the present in-
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vention. The present invention incorporates both any
one of the embodiments disclosed below or two or more
combinations thereof.
[0008] A linear actuator of an embodiment of the
present invention is further comprised of a piston rod
constituting a cylindrical member, with one end coupled
to the front part of the piston, and the other end passing
through so as to seal the front part of the cylinder so as
to enable coupling at a rod end. Pressurized oil is se-
lectively provided to a front hydraulic chamber and a
rear hydraulic chamber of the overall cylindrical space
dividing the piston to the front and rear, and the rod end
is connected to a subject of action urged to the front by
a prescribed force.
[0009] In the configuration of the above embodiment,
a piston rod constituting a cylindrical member has one
end coupled to the front part of the piston, with the other
end passing through so as to seal the front part of the
cylinder so as to enable coupling at a rod end. Pressu-
rized oil is selectively provided to a front hydraulic cham-
ber and a rear hydraulic chamber of the overall cylindri-
cal space dividing the piston to the front and rear, and
the rod end is connected to a subject of action urged to
the front by a prescribed force. The piston rod is there-
fore capable of moving back and forth, and in the event
that the pressurized oil supply fails when the piston
moves to the rear so as to become locked, when the
rear part of the push rod is pushed, locking of the piston
is released, and the piston can be made to advance us-
ing a prescribed force.
[0010] Further, with the linear actuator of the embod-
iment of the present invention, the subject of action is a
leg support structure for the time of stowing providing
support from below when the leg for a flying or floating
moving body is stowed.
[0011] In the configuration of the above embodiment,
the subject of action is a leg support structure for the
time of stowing providing support from below when the
leg for a flying or floating moving body is stowed. There-
fore, even in cases where the oil pressure supply of the
moving body fails, when the rear part of the push rod is
pressed, locking of the piston is released, the piston and
piston rod advance due to the weight of the leg, and sup-
porting of the leg is released.
[0012] Further, the linear actuator of the embodiment
of the present invention further comprises a release le-
ver constituting a lever capable of pushing the rear end
of the push rod to the front, and the release lever is sup-
ported in a freely swinging manner at an outer part of
the cylinder.
[0013] In the configuration of the aforementioned em-
bodiment, the release lever is supported in a freely
swinging manner at an outer part of the cylinder. There-
fore, when the release lever is made to swing as a result
of an external operation, the release lever pushes the
rear part of the push rod to the front, and the push rod
can make the cam rod move to the front.
[0014] Further, the linear actuator of the embodiment

of the present invention is such that the cylinder has a
swinging support point supporting the linear actuator in
a manner capable of swinging at an outer wall.
[0015] Moreover, in the configuration of the above
embodiment, the cylinder has a swinging support point
supporting the linear actuator in a manner capable of
swinging at an outer wall. The translation cylinder is
therefore capable of swinging centrally about the swing-
ing support point.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1 is a cross-sectional view of a linear actuator
of an embodiment of the present invention.
FIG. 2 is a partial cross-sectional view of a linear
actuator of an embodiment of the present invention.
FIG. 3A and FIG. 3B are outline drawings of a leg
structure for moving body use in the embodiment of
the present invention.
FIG. 4A and FIG. 4B are operation views of a linear
actuator of the embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF SPECIFIC
EMBODIMENTS

[0017] The following is a description with reference to
the drawings of a embodiment of the present invention.
In each of the drawings, common portions are assigned
the same numerals and duplicated description thereof
is omitted.
[0018] FIG. 1 is a cross-sectional view of a linear ac-
tuator of an embodiment of the present invention. FIG.
2 is a partial cross-sectional view of a linear actuator of
an embodiment of the present invention.
[0019] A linear actuator 1 is an item of equipment ca-
pable of generating thrust in a direction back and forth,
and is comprised of a cylinder 10, piston 20, piston rod
30, cam rod 40, locking rams 50, spring 60, push-rod
70, and release lever 80.
A hydraulic valve (not shown) supplies pressurized oil
to the linear actuator 1.
[0020] The cylinder 10 has an overall cylindrical
space H, and is comprised of a cylinder tube 11, front
head cover 12, and rear head cover 13. The overall cy-
lindrical space H has an inner wall S of a prescribed in-
ternal diameter D and is provided with a groove G to the
rear of the inner wall S and having an internal dimension
larger than the internal diameter D.
The cylinder tube 11 is a cylindrical member of internal
diameter D. The inner wall S is formed on the inside of
the cylinder tube 11. A swinging support point 10a
(shown in FIG. 4) capable of enabling the translation cyl-
inder to swing is provided on an outer wall of the cylinder
tube 11.
The front head cover 12 is a member provided at the
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front of the cylinder tube 11. The end surface of the front
head cover 12 closes the front of the overall cylindrical
space H.
FIG. 1 shows the cylinder tube 11 fitting into a hole pro-
vided at the front head cover 12.
[0021] The rear head cover 13 is a member provided
at the rear of the cylinder tube 11. The end surface of
the rear head cover 13 closes the rear of the overall cy-
lindrical space H.
FIG. 1 is a view showing a cylinder tube 11 inserted into
a hole provided at the rear head cover 13, with an inner
wall Sl of the hole for the rear head cover 13 and the
end surface of the rear of the cylinder tube 11 combining
so as to form a groove G.
[0022] The piston 20 is a member supported in a man-
ner so as to be slidable in a direction back and forth while
making a gap at the inner wall S fluid-tight, and is con-
structed of a piston body 21 and a piston seal 22.
The piston body 21 is a substantially columnar member
having an external diameter that is slightly smaller than
the internal diameter of the inner wall S. A seal groove
is provided in a ring-shape about the outer surface of
the piston body 21.
The piston seal 22 is a member for sealing a gap be-
tween inner wall S and the piston body 21 in a fluid-tight
manner. The piston seal 22 is housed in the seal groove.
The piston 20 slides at the piston seal 22 and the inner
wall S so as to move in a direction back and forth. The
piston 20 divides the overall cylindrical space H from
front to rear. The front part of the overall cylindrical
space H is referred to as front hydraulic chamber H1
and the rear part of the overall cylindrical space H is
referred to as rear hydraulic chamber H2.
[0023] The cam rod 40 is an axial body with a rear end
exposed at the rear of the piston supported at the piston
in such a manner as to be freely slidable in a direction
from front to rear. The axial body has a profile P chang-
ing from a small diameter section of diameter D1 to a
large diameter section of diameter D2 larger than D1 in
accompaniment with a transition from the rear to the
front at one location. FIG. 2 shows a portion of the cam
rod 40 where a portion (small diameter part) of diameter
D1 on the side of the rear end, a portion formed in a
conical shape broadening from a diameter D1 to a di-
ameter D2 and a portion (large diameter part) of diam-
eter D2 are formed into a single body. The outer surfac-
es of the small diameter part, conical part, and large di-
ameter part form a profile P.
A side of the front of the cam rod 40 is hollowed out into
a columnar shape into which a portion to the rear of the
spring 60 described later is inserted.
[0024] The locking ram 50 is a block supported at the
piston 20 so as to be freely slidable in a radial direction.
This block is such that an end (hereafter referred to as
the "outer end of the locking ram") on the outer side of
the radial direction may be projected out or pulled in from
a line for a distance D/2 from the center of the piston in
such a manner that the end (hereafter referred to as the

"inner end of the locking ram") of the inside of the radial
direction comes into contact with the profile P. For ex-
ample, in the event that the diameter of the outer surface
of the piston 20 is substantially the same as D, when the
inner end of the locking ram comes into contact with the
small diameter part of the profile P, the outer end of the
locking ram is withdrawn from the outer surface of the
piston 20. Further, when the inner end of the locking ram
makes contact with the large diameter part of the profile
P, the outer end of the locking ram projects out from the
outer surface of the piston 20.
While the piston 20 moves in the rear part of the overall
cylindrical space H, the inner end of the locking ram
presses against the large diameter part so that the outer
end of the locking ram fits into the groove G.
FIG. 2 shows when the piston 20 is positioned to the
rear of the overall cylindrical space H, the inner end of
the locking ram comes into contact with the large diam-
eter part, and the outer end of the locking ram fits into
the groove G.
[0025] The spring 60 is a mechanical element built-
into the piston urging the cam rod to the rear.
FIG. 1 and FIG. 2 show the coiled spring built-into the
piston 20. A front end of the coiled spring 60 comes into
contact with a hole formed in the integral piston 20 and
piston rod 30. The rear end of the coiled spring 60 comes
into contact with a hole formed in the cam rod 40. The
spring 60 urges the cam rod 40 to the rear with a force
equal to the compression force.
[0026] The push-rod 70 is an axial body supported at
the cylinder in a freely sliding manner in a direction from
front to rear. A rear end of this axial body is exposed at
a rear part of the cylinder 10 and a front end is exposed
at a rear part of the overall cylindrical space H. While
the piston 20 is moving at the rear part of the overall
cylindrical space H, in this state, the front end of the
push-rod 70 is capable of pushing the cam rod 40.
FIG. 2 shows when the front end of the push-rod 70
comes into contact with the rear end of the cam rod 40.
In the state in FIG. 2, when the push-rod 70 moves to
the front, the cam rod 40 moves to the front against the
urging force of the spring 50. When the cam rod 40
moves to the front within the piston 20, the inner end of
the locking ram 50 comes into contact with the small di-
ameter part of the profile P and the outer end of the lock-
ing ram 50 is withdrawn from the outer surface of the
piston 20. When this state is entered, the fitting of the
locking ram 50 and the groove G slips out.
[0027] The release lever 80 is a lever for advancing
the push rod 70 forward due to an operation from out-
side.
A front end of the release lever 80 is coupled in a freely
sliding manner to the rear end of the push rod 70.
The rear end of the release lever 80 is connected to an
operation wire. The operation wire can then be pulled
by an operator.
A swinging shaft provided at a central part of the release
lever 80 is connected in a freely rocking manner to the
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rear head cover 13.
The distance between the front end and the swinging
shaft is shorter than the distance between the rear end
and the swinging shaft. As a result of this, the pulling
force of the operation wire transfers the pushing force
of the release lever as a result of the leverage.
When an operator pulls the operation wire from an op-
eration room, as a result of this leverage, the rear end
of the push rod 70 can be pushed to the front. It is there-
fore possible for an operator to cause the push rod 70
to advance to the front with little force.
[0028] The hydraulic valve is hydraulic equipment for
selectively supplying compressed oil to the front hydrau-
lic chamber H1 and the rear hydraulic chamber H2 of
the overall cylindrical space H. When the hydraulic valve
is switched, the front hydraulic chamber H1 and the rear
hydraulic chamber H2 can be made to communicate
with the power line and the tank line of the pressurized
oil source.
[0029] Next, the operation of a linear actuator of the
embodiment of the present invention is described based
on the drawings.
FIG. 4A and FIG. 4B are operation views of a linear ac-
tuator of the embodiment of the present invention. FIG.
4A shows a situation where the locking ram fits into the
groove G. FIG. 4B shows a situation where the release
lever is pulled so as to release fitting of the locking ram
and the groove G.
In FIG. 4A and FIG. 4B the front of the linear actuator
faces downwards and the rear of the linear actuator fac-
es upwards.
A description is given of an example of the case where
the linear actuator is made to operate using pressurized
oil.
[0030] First, the description commences taking the
state of FIG. 4A.

(Advancing Process)

[0031] The hydraulic valve is operated, the rear hy-
draulic chamber H2 communicates with the power line,
and the front hydraulic chamber H1 communicates with
the tank line.
Pressurized oil then flows into the rear hydraulic cham-
ber H2. The cam rod 40 then moves to the front against
the urging of the spring 60 because the pressurized oil
presses the rear end of the cam rod 40. Locations of the
profile P making contact with the inner end of the locking
ram then move from the large diameter part to the small
diameter part and the locking ram 50 moves towards the
inside in a radial direction. Fitting of the locking ram 50
and the groove G then slips out.
The pressurized oil then presses the piston 20 to the
front. The piston 20 and the piston rod 30 then advance.

(Retraction Process)

[0032] The hydraulic valve is operated, the front hy-

draulic chamber H1 communicates with the power line,
and the rear hydraulic chamber H2 communicates with
the tank line. The pressurized oil pushes the piston 20
to the rear and the piston 20 and piston rod 30 therefore
retract. The pressurized oil therefore presses the front
end of the cam rod 40. The conical part of the profile P
then presses the inner end of the locking ram to the rear.
The locking ram 50 is then subjected to a force to the
outside in a radial direction as the result of a wedging
effect.
The piston 20 then moves to the rear part of the overall
cylindrical space H so that when the outer end of the
locking ram reaches a position facing the groove G, the
locking ram 50 moves to the outer side in a radial direc-
tion, and the outer end of the locking ram fits with the
groove G.
The piston 20 and the piston rod 30 then move to the
rear so as to reach the state of FIG. 1.

"In the event of oil pressure of the pressurized oil supply
dropping"

[0033] In the event that the pressurized oil supply is
damaged so that the pressure of the pressurized oil
drops, the operation wire is pulled manually. When the
rear part of the release lever 80 is pulled, the front part
of the release lever 80 pushes the rear end of the push-
rod 70 to the front.
When the push-rod 70 moves to the front, the cam rod
40 moves to the front against the urging force of the
spring 60. When the cam rod 40 moves to the front within
the piston 20, the inner end of the locking ram comes
into contact with the small diameter part of the profile P
and the outer end of the locking ram 50 is withdrawn
from the outer surface of the piston 20. When this state
is entered, the fitting of the locking ram 50 and the
groove G slips out.
It is therefore possible for the piston 20 and the piston
rod 30 to advance.
For example, in the event that the piston rod 30 is con-
nected to an item subjected to urging by a prescribed
force that is always towards the front, the piston 20 and
piston rod 30 advance.
[0034] Next, a description is given of an example of
utilizing a linear actuator of the embodiment of the
present invention. A description is given of an example
of utilization by adoption of a linear actuator in a leg
structure for a moving body that moves by flying or float-
ing. FIG. 3A and FIG. 3B are outline drawings of a leg
structure for moving body use of the embodiment of the
present invention.
The posture of the leg structure for moving body use
changes between a stowed posture for stowing a wheel
in a main structure 100 of the moving body and a landing
posture for landing the wheel on a ground surface.
FIG. 3A shows the landing posture.
FIG. 3B shows the stowed posture.
The leg structure for moving body use is comprised of
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an inboard hydraulic cylinder 101 (corresponding to the
linear actuator) for inboard door use, an inboard door
102 (corresponding to a leg support structure for the
time of storage), a leg supporting hydraulic cylinder 103,
a leg 104, and an outboard door 105.
The linear actuator 1 of the embodiment of the present
invention is adopted in the inboard hydraulic cylinder
101.
One end of an operation wire (not shown) is connected
to a release lever for the inboard hydraulic cylinder 101
for inboard door use and the other end is provided in a
flight deck.
[0035] The inboard hydraulic cylinder 101 is an actu-
ator for opening and closing an inboard door 102 and is
an actuator for supporting the leg 104 via an inboard
door 102 in the stowed posture.
The inboard hydraulic cylinder 101 is fixed in such a
manner as to be capable of freely swinging at an inner
wall of the stowing space for the leg about a swinging
support point 10a provided at a central part of the linear
actuator cylinder.
[0036] The inboard door 102 is a door on the inside
of the leg stowing space. The inboard door 102 is sup-
ported centered about one side in a freely swingable
manner at the main structure 100. The inboard door 102
supports the weight of the leg 104 from below when
closed.
When the inboard hydraulic cylinder 101 extends the
piston rod, the inboard door 102 opens. When the in-
board hydraulic cylinder 101 pulls in the piston rod, the
inboard door 102 closes.
[0037] The leg supporting hydraulic cylinder 103 is a
hydraulic cylinder for swinging the leg 104 between the
landing posture and the stowed posture.
The leg 104 is a support structure for a wheel landing
on the ground when the moving body lands and a wheel
support structure.
The outboard door 105 is a door on the outside of the
leg stowing space.
When the leg supporting hydraulic cylinder 103 extends
the piston rod, the leg 104 adopts the landing posture
and the outboard door 105 is opened. When the leg sup-
porting hydraulic cylinder 103 retracts the piston rod, the
leg 104 adopts the stowed posture and the outboard
door 105 is closed.
[0038] In the stowed posture, the inboard hydraulic
cylinder 101 fixes movement of the inboard door 102
and the inboard door 102 supports the leg 104 from be-
low.
The inboard hydraulic cylinder 101 is then in a locked
state. The piston and piston rod are therefore fixed, and
the leg 104 maintains a stowed posture even if there is
no pressurized oil from the pressurized oil source.
The weight of the leg 104 then acts on the inboard door
102 and a rod end coupled to the piston rod of the in-
board hydraulic cylinder 101 is urged towards the front.
[0039] While the pressurized oil supply is operating
normally, the inboard hydraulic cylinder 101 and the leg

supporting hydraulic cylinder 103 are switched over at
the appropriate time so that the posture of the leg struc-
ture of the moving body may be made to change be-
tween a landing posture and a stowed posture.
In the event that the pressurized oil supply is damaged
when the leg structure of the moving body is in the
stowed position, the pilot of an airplane may pull the op-
eration wire in the flight deck. The release lever 80 is
then made to swing using the operation wire so as to
push the push rod 70 of the inboard hydraulic cylinder
101. The locked state of the inboard hydraulic cylinder
101 is then released by the above operation. The weight
of the leg 104 then pulls the rod end of the inboard hy-
draulic cylinder 101 in an advancing direction and the
piston rod of the inboard hydraulic cylinder 101 extends.
The leg 104 then loses the support of the inboard door
102, falls downwards, and adopts the landing posture.
The posture of the leg 104 can then reliably adopt the
landing posture.
[0040] According to a linear actuator capable of recip-
rocating a rod end at a prescribed stroke in a direction
from front to rear for the embodiment described above,
the following effects are exhibited.
A groove G is provided to the rear of an inner wall S of
the cylinder 10. A locking ram 50 capable of freely sliding
in a radial direction and a cam rod 40 having a profile P
changing with a transition from the rear to the front from
a small diameter part to a large diameter part are pro-
vided at a piston 20. The inner end of the locking ram
50 makes contact with the profile P, the cam rod 40 is
urged to the rear by the spring 60, and the cam rod 40
can be pushed to the front by a push rod 70. When the
rear part of the push rod 70 is pressed while the piston
20 moves to the rear part of the overall cylindrical space
H so as to be locked, the push rod 70 causes the cam
rod 40 to move to the front, the inner end of the locking
ram 50 collides with the small diameter part, the outer
end of the locking ram slips out from the groove G, the
lock is released, and the piston is able to advance.
Further, a hydraulic valve is provided for causing the pis-
ton 20 to move in a reciprocating manner. A piston rod
30 coupled to the piston 20 is provided and a rod end
coupled to the piston rod 30 is coupled to an item that
is acted upon urged by a prescribed force to the front.
It is therefore possible to move the piston rod 30 to the
front and back by switching the hydraulic valve. In the
event that the pressurized oil supply is damaged while
the piston 20 moves to the rear so as to be locked, when
the rear part of the push rod 70 is pressed, locking of
the piston is released, and the piston 20 can be made
to advance using a prescribed urging force. By adopting
the linear actuator described above as a hydraulic ac-
tuator for a leg structure for moving body use, a leg can
be made to adopt a landing posture using a remote op-
eration even in the event that a pressurized oil source
for a moving body is damaged during flight.
Further, by providing a release lever operated by an op-
eration wire, it is possible for locking of the linear actu-

9 10



EP 1 568 893 A2

7

5

10

15

20

25

30

35

40

45

50

55

ator to be released by pulling the operation wire remote-
ly in the event of failure of the pressurized oil source.
[0041] The present invention is by no means limited
to the above embodiment and various modifications are
possible providing such modifications do not deviate
from the spirit of the invention.
A description is given of an example where a linear ac-
tuator is provided with a piston rod but this is by no
means limiting and, for example, a ram-type actuator is
also possible.

Claims

1. A linear actuator (1) capable of generating thrust in
a direction back and forth, comprising:

a cylinder (10) having an overall cylindrical
space (H) with an inner wall (5) of a prescribed
internal diameter D and being provided with a
groove (G) to the rear of the inner wall S and
having an internal dimension larger than the in-
ternal diameter D;

a piston (20), being capable of sliding back and
forth in the cylinder.

a cam rod, constituting an axial body slidingly
supported in the piston with a rear end exposed
at the rear of the piston, and having a profile
changing at one location from a small diameter
part of diameter D1 to a larger diameter part of
a diameter D2 seen in the direction from the
rear to the front;

a locking ram (50) slidingly supported in the pis-
ton in a radial direction, having an inner end,
coming into contact with the profile;

a spring (60) built-into the piston urging the cam
rod to the rear;

a push rod (70), constituting an axial body slid-
ingly supported in a direction back and forth at
the cylinder so that the rear end is exposed at
the rear part of the cylinder and the front end is
exposed at the rear part of the overall cylindri-
cal space,

wherein, while the piston (20) moves to the rear part
of the overall cylindrical space, the inner end of the
locking ram presses against the large diameter part
so that the outer end of the locking ram fits into the
groove (G), and in this state, the front end of the
push rod is able to press the cam rod.

2. The linear actuator as disclosed in claim 1,

further comprising a piston rod (30) constituting
a cylindrical member, with one end coupled to
the front part of the piston, and the other end
passing through so as to seal the front part of
the cylinder so as to enable coupling at a rod
end, wherein pressurized oil is selectively pro-
vided to a front hydraulic chamber and a rear
hydraulic chamber of the overall cylindrical
space dividing the piston to the front and rear,

and the rod end is connected to a subject of
action urged to the front by a prescribed force.

3. The linear actuator as disclosed in claim 2, wherein
the subject of action is a leg support structure for
the time of stowing providing support from below
when the leg for a flying or floating moving body is
stowed.

4. The linear actuator as disclosed in claim 1, further
comprising a release lever constituting a lever ca-
pable of pushing the rear end of the push rod to the
front, and the release lever being supported in a
freely swinging manner at an outer part of the cyl-
inder.

5. The linear actuator as disclosed in claim 1, wherein
the cylinder has a swinging support point supporting
the linear actuator in a manner capable of swinging
at an outer wall.
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